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transducer and Gould recorder. Plasma renin was measured by radioimmunoassay (8, 13) after generation of angiotensin I (PRA).
Speculation
To identify renin-, cryorenin-, and trypsin-activated renin, the plasma sample was divided into three 0.5 rnl parts. One 0.5 ml There are inconsistent responses of prorenin and active renin to part was measured for renin as PRA; one 0.5 ml part was placed stimuli which control active renin secretion in the fetal lamb. Does in an ice bath at 4OC, pH 6.5, for 48 hr before generation of prorenin have a discrete secretion control mechanism separate angiotensin I (PRA) at 37OC for one hr (total renin measurement); from renin and play a role in the fetus? one 0.5 ml part received 2 g % of trypsin in 0.1 M sodium phosphate buffer, pH 7.0, and was then incubated at 37°C for 2 hr, and the reaction stopped by adding 4 g % trypsin inhibitor
Inactive forms of circulating plasma renin can be converted in before generation of angiotensin I (PRA) for I hr (total renin vitro to active renin by acid (11), cryoactivation (16, 18, 19) , measurement). Beta merca~toethanol and 8-h~drox~quino1ine q p s i n (141, and urinary kallikrein (17). Inactive renin has been were llSed lo prevent destruction of angiotensin I found in normal and hypertensive human subjects (6, 7, 11, 16-enzyme and angiotensinase activity. Cryorenin is total renin minus 20) and in anephric patients (20, 21, 24) . Several investigators (4, active renin. Trypsin activated renin is total renin minus active 9, 10, 23) have described inactive forms of renin of higher molecular weight in extracts of human and animal kidneys prepared at Statistics were measured by direct difference t test.
neutral pH and with added inhibitors of proteases. The purpose of this paper is to determine the effects of angio- Five fetal lambs 120 to 130 days gestation and five lambs 115 f 0.72 ng/ml/hr of PRA to 2.2 * 0.63 after 30 min ( P > 0.05 < to 138 days gestation were studied. Pregnant Columbia or Colum-0.1) of angiotensin I1 infusion and returned to baseline. The mean bia Suffolk date-bred ewes were obtained from a local source and aortic blood pressure change was 13.80 f 1.74 mm Hg. There was maintained in the vivarium. A uterotomy was performed under no change in plasma sodium, hemoglobin, pH, pCO2, or pOa spinal anesthesia, and small polyvinyl catheters coated with sili-during the study. cone were inserted into the femoral artery and lateral tarsal vein.
In Figure 2 , cryorenin increased from a baseline of 2.23 * 0.58
The fetus was returned to the uterine cavity, and the uterine ng/ml/hr of PRA to 4.68 f 1.0 ( P < 0.05) after 30 rnin of saralasin incision was closed. The maternal abdominal wall was closed in (10 pg/kg/min) infusion. Trypsin activated renin increased from three layers, and the catheters were brought out through a skin 4.95 f 0.97 ng/ml/hr of PRA to 8.54 f 1.50 ( P < 0.05) after 30 tunnel in the posterolateral abdominal wall. All catheters were min. There was no change in active renin. Mean aortic blood secured in a small plastic pouch attached to the back of the ewe. pressure, plasma sodium, hemoglobin, pH, pO2, and pCO:! did not The ewes were given ampicillin 500 mg b.i.d., and the fetus was change during the study. Cryorenin-and trypsin-activated renin increased from 2.2 * 0.5 ng/ml/hr and 4.9 * 0.9 ng/ml/hr of PRA to 4.6 f 1.0 ( P < 0.05) and 8.5 * 1.5 ( P < 0.05), respectively, after 30 rnin of saralasin infusion, with no change in renin. Figure 3 shows that cryorenin increased from 2.96 f 1.1 ng/ ml/hr as PRA to 5.07 f 1.0 at 65 rnin ( P < 0.05) postfurosemide infusion. Trypsin-activated renin increased from 6.96 f 1.50 ng/ ml/hr as PRA to 1 1.28 f 1.50 at 65 min ( P < 0.05) postfurosemide.
Renin as PRA increased from 2.90 * 1.1 ng/ml/hr to 5.55 f 1.0 at 65 min (P < 0.05) postfurosemide. There was no change in mean aortic blood pressure, plasma sodium, hemoglobin, pH, pO2, or pCO2 during the study.
DISCUSSION
Prorenin levels are high in the fetal lamb. Angiotensin I1 (Fig.  1) decreased prorenin (cryoactivated and trypsin activated) after 15 min ( P < 0.02) of a hypertensive dose, 0.25 pg/kg/min. The inhibition of renin by angiotensin I1 was not statistically significant. This suggests that angiotensin I1 can inhibit prorenin and not renin in the fetal lamb. It has been shown in the adult human and dog (3, 12, 15) and in the newborn lamb (22) that angiotensin I1 inhibits renin secretion in the kidney by negative feedback.
Cryorenin-and trypsin-activated renin (Fig. 2 ) increased ( P < 0.05) after 30 rnin of angiotensin blockade with saralasin, whereas there was no increase in renin. This shows a dissociation in the response of prorenin and active renin. The blood pressure and plasma sodium level did not fall. This suggests that angiotensin I1 is actively inhibiting prorenin under basal conditions and that the increase in prorenin is not due to a fall in blood pressure or plasma sodium in the fetal lamb. In the newborn lamb (22), renin was increased to maximal levels in response to saralasin.
Furosemide, a drug which stimulates renin at the kidney level (Fig. 3) , increased prorenin in parallel to renin in the fetal lamb 120 to 130 days gestation.
These three studies suggest that prorenin is in part of renal origin. Others have shown that prorenin (5,7) is reportedly higher in renal venous plasma than in peripheral plasma in patients with renal artery stenosis. Prorenin release changed in parallel to renin (2) in renal venous blood in response to furosemide, isoproterenol, and propranolol infused into the renal artery of the newborn piglet. Prorenin may at least be, in part, of extrarenal origin because it is present in the plasma of anephric patients (20, 21, 24) , although on the average, in lower concentrations. Because both cryoactivation and trypsin activation are indirect methods for measuring prorenin, the maximal concentration of prorenin is not known. The higher PRA values determined by trypsin activation compared to cryoactivation shows that trypsin activation is a more effective measurement of prorenin than cryoactivation and comprises 65 to 70% of total renin. In previous studies, prorenin has been found to comprise 40 to 80% of total renin (1, 5, 24) .
Besides the fetus, there have been similar and dissimilar responses in renin and prorenin to various physiologic stimuli in the adult. In hypertensive subjects, prorenin increases in parallel with renin after dietary sodium deprivation (18, 20) Fig. 3 . Cryorenin-and trypsin-activated renin increased in parallel to renin from 2.9 f 1.1 ng/ml/hr and 6.9 * 1.5 of PRA to 5.0 f 1.0 ( P < 0.05) and 11.2 rt 1.5 ( P < 0.05), respectively, at 65 min postfurosemide.
